A neurobehavioral screening of the ckr mouse mutant: implications for an animal model of schizophrenia.
A model of schizophrenia, the chakragati (ckr) mouse was serendipitously created as a result of a transgenic insertional mutation. The apparent loss-of-function of an endogenous gene produced mice that, when homozygous, displayed an abnormal circling behavior phenotype. To determine whether this phenotype could be corrected by atypical antipsychotics, we compared the effects of clozapine and olanzapine on rotational turns and hyperactivity. Both of these drugs successfully ameliorated circling behavior and hyperactivity in homozygous mice. The increased motor activity of these mutant mice was both qualitatively and quantitatively similar to that observed in wild-type animals treated with dizocilpine, an N-methyl-D-aspartate receptor antagonist that produces behaviors resembling positive symptoms of schizophrenia. Mice either homozygous or heterozygous for the mutation also displayed enlargement of the lateral ventricles, which was accompanied only in the homozygous genotype by a loss of individual myelinated axons in the striatum and agenesis of the corpus callosum. These structural brain deficits were selective in that the nigro-striatal dopamine system was normal in these homozygous mice. In addition, two types of interneurons in the neostriatum, namely those producing acetylcholine or nitric-oxide synthase were also devoid of significant structural abnormalities. These results indicate that the ckr mouse mutant could be used as a possible animal model to study the pathophysiology of schizophrenia and suggest possible strategies for treating the behavioral aspects of this brain disease.